Spermidine cytotoxicity in vitro: effect of serum and oxygen tension.
Plasma amine oxidase activities (benzylamine oxidase and spermine oxidase) were determined in the sera of a number of species of various ages. Benzylamine oxidase (BZO) activity, measured spectrophotometrically, was present in bovine, equine, and ovine species examined. Generally its activity in serum increased with the age of the animal. Spermine oxidase activity (SPO) was estimated by a bioassay of in vitro toxicity and did not necessarily correlate with BZO. Cytotoxicity in the presence of spermidine was found only in the sera of the ruminant species examined. Serum activity tended to rise with animal age; however, great variability was found in perinatal bovine sera. The 50% lethal dose (LD50) of spermidine in the presence of 5% serum and 4 X 10(4) NS1 cells/ml was in the micromolar range. Aminoguanidine, a known inhibitor of SPO, could prevent the cytotoxic effects of exogenously added spermidine in vitro. In contrast, raising the ambient oxygen tension in the incubation environment to 95% lowered the LD50 dose of spermidine required for cytotoxicity. The results suggest that a cell line of hematogenous origin is susceptible to the cytotoxic effects of the products of oxidative deamination of spermidine by SPO, an enzyme present in perinatal bovine sera, and that these cytotoxic effects are potentiated in the presence of an oxygen-enriched environment in vitro.